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Jnizeducidon
i 1. Hungary has been & substantial producer of bauxite since 1927 with tonnages rang-
ing from 350 thousand 1o over one miilion metric tons amnually, depending cn
political conditions. The 1,050,000 rigure attained in 1952 reprecented over
eight percent of world production of approximately 12,8 million metric tons esti-~
moted by the Federal Bureau of -yines for that year, Zﬁineral Industry Surveys,
Quarterly Bauxite Report No 30

2. Reserves of high and medium-grade pauxite amenable to the European Bayer alunin:
process are estimated at 65 million tons. To this may safely be added 150 mil-
lion tons of ore too igh in sillce for economic recovery of contained aluminum by
standerd payer methods., Thus Buneary's probable reserves renregent over 13% of
the estimated world totel o¢ 1,605,000,000 metric tons in 1950 AMaterials Survey
Bauxite. Compiled for NSRB by US pepartment of Interior, 1953,/ anu second onlLy
to those recently developed in Jamaica and African Gold Coast deposits.

3. Southern Rumania (formerly Hungerian territory) has limited reserves of bauxite,
probably 20 million tons sufficlent %o supply her 100 thousand ammual ton alumina
plant now under construction, plus gome for export %o the USSR. A 35 thousand
annual ton reduction works is expecied to eome into production in 1954. Czechoslo-
vekia produces no bauxite. Production and reserves of other Satellite States are
insignificant,

be Hungary, under heavy Soviet pressure, will have completed during 1953 the integra-~
ticn of her bauxite-lightmetal facilities in acoord wiih the balance shown in
Enclosure (B) baged on minimum annual production during the remainder of the
current five~year plan of one million tons of high-grade bauxite readily amenable
to tha Bayer process. About one-half of this will be exported to the Sovieis,
Some 460 thousand tons will be procesged domestically in%o 210 4houstnd tons of
alumina, Of this, 80 thousand tons will be reduced electrolytically to metal in
Hungarian smelters, 125 thousand will be exported to the USSR and CSR, and five
thmgand tons will be consumed domestically 3n the production of abrasives, much
of which will likewise go the tne USSR. Again, of the 40 thousand annmual tons of
ingot produced by Hungery, 30 thousand will be exported to the USSR according to
the plan, and domestic mills wiil fabricats some 10 thousand tons, one-hall of
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which is cxpected to be delivered to the USSR, Thus of the one million annual. tons of
bauxite, the Soviets will receive in ore, alumina, and ingot and wrought productis all but
the five thousand tons of semi-fabricated metal products leit to Hungarian consumers,
equivalen® to 8 little over 20 thousand tons of bauxite or two percent of tha tonnage
mined. In total, Hungarian mines will thus contribute to the Soviet economy directly or
indirectly the equivalent of about 245 thousand metric tons of aluminum, equal to nearly
29% of US production (850,327 metric tons) in 1952.

Hungary will have 210 thousand annual tors of alumina- manufacturing capacity in three
plants, one of which is gquite modern. Domestic reduction works have capacity to reduce
80° thousand ton alumina to 40 thousand tons metal using high-cost thermally generated
power, Hungarian fabricating works were nominally rated in 1952 at 10 thousand annual
ions wrought.products, mostly plate, sheet, wire and cable. Tonnages of scrap generated
are too small to support an independent secondary smelting industry.

Rapid expansion of domestic alumina production up to 40C thousand or 500 thousand annual
tons is pilanned during the next three to five years, much of which will be exported to
the Soviet and Furnpean Satellite States for redvntion at locations more favorably situa-
ted in respect to electric power. Plans have also been made at Soviet request %o in~-
srease Hungary's present 40 thousand annual tons of reduction<capacity to 80 thousand

or 100 thousand tons metal as part of an ambitious plan to integrate the domestic light-
metal industry wore completely regardless of the dubious economy of a reduction industry
besed on high cost electric power, Much of this lightmetal development incluging power
:ﬁities is planned to be concentrated within e five mile radius of Inoia [gee Enclosure
{ . The markedly characteristic appearance of these works makes camouflage difficult,
therefore, it appears that this conceniration of heavy industry will be espccially
vulnerable to alr attack. .

Hurwary's estimated round-figure productions of bauxite, alumina and aluminum are shown
in the follewing table for the years 1947 through 1952, Zauxite in 1953 is expected to
reach a minimum one million tops, and alumina and metal ghould approximate 219 thousand
+nd 40 thousand respectively /as shown in Enclosure () Increases far above the
estimated 1953 level have been proposed but these may not be attained for several years
on account of anticipated difficulties attending procurement of metallurgical and power
generating equipment, It may also be necessary to abandon the Bayer process for alumina
menufasture and develop other methods for treating lowegrade tauxite, Details of exlsting
facilities and plans for further expansion are given in other reports of this series
Sesoribing individual components of Hungary's lightmetel industry.

The rollowing table shows in metric tons estimated annual producticn of bauxite, aluninea,
and aiuminum in Hungary, 1947 through 1952.

{eax Bauxite Adunlns Aduzdoum
1947 300,000 35,000 12,000
1948 400,000 40,000 “14,000
1949 600,000 50,000 ’ 16,000
1950 200,000 80,000 20,000
1951 1,000,000 100,000 22,000
1952 1,050,000 155,000 26,000

Depasits of bauxite of economig grace occur in_the Transdanubian section ol ine present-
jay Hungary. as shown on map /See Encosure (A§7 . In each grour underlined delow are the
villages from which the whole group gets 1ts name,

Gagk lislimbs
Puscitakapolng Szee
Nemetegyhaza Nyirad (Underground)
Cbarok
U jparoi ipleny
szlacrent v (Underground) Alsopere
Guttamasi Halap
Isztimer .
Diszel

are as iollows:

D \Reserves of commercial-grade Hungarian bauxite aggregating about 200 million metric tons
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i
(1) High-grade baunte, arove 12 modulus(?ropo:;tlon of 12 alumina to one silica), i

/Specification by’ modulus?is explained in g subseauent paragraph, ) .
25 million metric tons {
]

(2) Medivm-grade bauxite, between 12 and 7 to 1 ratio, j
40 million metric tons 1

(3) Low-grade bauxite, between 7 and 5 to 1 ratio,
120 to 150 million metric toms. ;

L. The bauxite mines exploited before 1948 are as follows: - Aluminiumercbanya :
Rt -~ (Aluminum Ore Minin: Company) f
Gant Guttamasi
Pusztakapolna Isztimer .
Hemetegyhaza Halimba i
Obarok Deaki (no mining - only exploratioun) ‘
U jbarok Halep (ro mining - cnly exploration)
Iszkaszentgyorgy Tapolca (no mining - only exploration)

Diszel (no mining - only exploration)
Magyar Bauxitbapvart - (Hungarian Bauxite Mining Co, Ltd)

Nyirad (Undereround)

5206
tlagy Harsan, (Underground)

Bakenvi Bauxit Rt - (Bakonyi vauxite Co, Ltd)

Ilipleny
Algopere 50X1 _HUM

2. {

\ EN Hungerian bauxite ore econtains titanium and vanadium in addition %o the Aly0,, S102; and
Fep03, Specifications for bauxite in the USSR and the Satellite States are hased on the
relative weight contents of alumine to silica, usually stated as & modulus (ratic), For
evm\ple, high~grade ore demanded by the USSR must contain not less than 12 units of alumina
10 one silica, modulus 12; Hungerian plants expect at least 10, and in the future, Czech
plants expect to process down to 7-modulus ore, There are no limiting epecificaticns for
mistu.r.n. content; the consumer pays on the basis of dry welght.

4y Tha £A1Y Awing ical average analysg3 nf Hv -zariap huvite. Gant ore is typically momoe
hydrate (boehmitzg from open-pit mines; Isslmszentgyorgy ore.is mixture ¢f -dno and
trihgdrates, the former predominating. This is the major :uture supply and will be from
underground deposits,

igh-grade Gani Aszkasgendgyorgy ¢

L0I {105°C) 12,9 1444 20,16

‘\1.203 5540 5484 50.0-52,0

Feg03 26.0 20,0 17.0 - 19,0
3107 3.2 7.0 5.0 = 06,0
T%0s 2,9 2.8 2,80

Mnp0 0.14 no jata
Lo 3 0,30 0,37
9205 0.30 0,38

V2035 0,06 0,06
Modulus, Al303/510; 17.2 7.8 10,0 - 8,7
Nining Mathoda:

5. Bauxite in Hungary is mined on a la.rge-acale using up~to-date apén-pit methods only at Gant.
The othor Hungarian mines used, in geasral, very primitive surfacs mining msihcds,
- G, Taderground wings wore OptiGied Gilly al Nogy HeFssny and iyirad where the ore is mined oy

underground methods from inclined shafts having vertinal depths of about 40 to 60 nmetere,
Usually the ore-is mined by primitive hand-picks, tut in Nyira.d some pneutatic tools were
in use, Broken ore is sslected nt the face and hoisted %o the surface by motor=driven
hoists where hand-cperaied srreens are used to sizge and sort the ore before tramnsport to the

alumins plant of AJka. 50X1 HU|V|

T The t!.r cwpressora and tbemt:lo tools sre made. D The doustxs industry I
e gan to hamfravire cc?:osm uring World War I7, and pneumatic tools affar the’ nltlog;: ’
zaiionnt'ﬂ:awmw 191.8. By that: ti.pthonarzom cinuhtostap
‘mlmgo ioal facilities for Siport of tlie
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; miners; tl;erefore,__they must travel on foot to the _mines.
18. All ore_strata in the Capt area lie at an eievaticn above that of the surrounding envirou-
ment ﬁee Enclosure (C)ji‘hereiore, all henches '\re above the level of the main marrow-
gauge railroad which connects Gant with Bodajk, a station about 15 km southwest of Gant. l

In the early days of mining, the extent of the deposits at Gant were not known; therefore,
a narrow-gauge railroad was built to connect Gant with the country's broad-gauge railroad
system at Bodajk, This made the operations expensive and ineffective on account of the

rehandling at Boda jk.

19, Bauxite is mined upen-pit from terrace-like benches which are usually about six meters
h. During World War II, the Germans provided the mine with Diesel-driven combines
with which to strip overburden and to mine the ore and load it into 50X1-HUM
cars., Ore is mined without blasting and is loaded in the cars by a rubber conveyor belt p
attached to the combine. The combine travels on caterpillar treads, These combines are ‘
very similar toc those used in[ Jopen-pit mines, but are of smaller cize. The 50X1-HUM
overall lenmth 15 16 to 18 meters, -

20. © duminmmn Jre indng Company has eight or ulne ol tuese excavator-combines, but they

are worn-out und often need vepairs and their maintenance ie diffioult| 50X1-Hl IM
| Replacements must come from East Germany, and in spite of many pro"50x1 HUM
aizes, eyuipnent waz not dnlivered by the Soviets. -

21, Overburden also is removed by these exoavators., After stripping, the ore is mined in
successive cuts until the pit is botiomed. The combine also loads the mine-carg which
are of W small capaoity, oue metric ton. The ore is dumped into emall-size 50X 1-HI IM
ﬂins from whioch it is drawn and shipped vie narrow-gauge vailroad to Bodaik as 50X1-HUM
mentioned above,

224 In addition to the multiple handlings, another serious handioap is the laock of siandardiza=-
tion of equipment, For example, the bauxite mines use cars of one metric ton eanacity, and
the coal mines use cars of 600 to 640 kilograms oapacity of different gaug both In under-
ground and open-pit operations. Such handlceps make naintenanse at Hungarien mines expen-
sive compared with other European countries, It is astonimhing that trucks 50X1-HUM
‘r@ not used to hau e ore from the pits to the dins, Re-laying of track is & time-nac™ - 4
ing and coatly operation,

! 2. The Gant mine has a well-gquipped chemical laboratory for the conirol of tha grade of ore;
spectroanalyticnl inatmimante ana vnad far gpot and continous testing of the alumina con-
tent of the or. and wagte Lo dircvet the operations at the different henchwes.

<l Surface deposite are being exhausted, therefore, bauxite in the future must be mined by
underground methoda, "reparations for large-scale underground ogerttiona vere made by the
Germans at Iszlaszentgyorgy. In 1944, they stored a large quantity of mining equipment at
Iszkaszentgyorgy including centrifugsl pumps, electric motors, haulage equipment and
neumatic tools, The Germans, however, shipped a considerable part of this equipment 50X1-HUM
mgtore the end of the war, and the arian @overnment never recovered it, St T
nd, the replacing cf this equipment will be very difiiculi, Lfforts are bel.;
made to get it under the terms of the Hungarian-Czech Aluminum Agreement.

25, The mines of Iszkaseentgyorgy must take over the role of those av Gznt and in the future
will account for considerable part of the total dcmesiic production, The ore ig abcut 70
to 90 meters below the surface and ater to be pumped is estimated at three to five cubic
mtggg4per mimite in a medium=size mine. Commercial production will begin in late 1953
or 1954,

26, The so-called "froni" method of mining will be employed. The strata are first undercut,
then mined with pneumatic tools, picks and shovels. The ore is soft{ enough so that blasting
is required ondy occasiomally, It 1s believed that the "Ajtay" combine, which was developed
in t?: Hungarian cosl mines will be adopted here., It is very similar to the Soviet "Donbas"
combine,

27, Unless production methods underground are drastically improved, coste will rise seriously !
and handieap even more the Hungarian lightmetal industry. The alumina industry is already :
handicapped by the lack of domestic caustic soda. ) |

Trangvortation
-~y 1legam ~a o~ -~ - L - g - - . A~
ze, Hengerian slumine factorles, cxeept AJkE, are not sftuated in the neighborhood of the hauwite

mines. The ore is transported to the plants in railroad cars, Before World War II qwost of
the exported bauxite went to Germany., Part was transporied Ly barge on the “anube River,
and the other part exported by rail, went through the boundary at llegyeshalom. Barge
shipments were loaded into ships 2t RKomarom and Almesfuzito, All bauxite mined in the Trans-

danutian mst be deliverad io the Namube River or to ithe main railrosd line oi udupest,

Gyor. Hegyeshalom.

23. After World wWar II the export to ‘estern states \m comolesely 50X -HUM
stopped, and the entire export was shippsd to the + This bauxite, which was transpotveu

il adicimmnniate Cdiem
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! +o the Soviet Union by barges on tne Danube, was also loaded again

..at Xomarom and almasfuzito as noted above. This waterway goes through Yugoslavia and
then to the Biack Sea dnd the Sovietl alumina ‘fuctories. ~On this route the bauxite .
must be reioaded, and handling is further complicated by the fact that neither at Komarom
ror Alpasfuzito are theve mechanical loading stations., Designs for those stations were
made in 1948; but t" © 7274 were never built. The Soviet Union does not favor this
waterway, therefore, .. c.il ue assumed that the Soviet Union regards the waterway through
Yugoslavia as. politically unsafe.. ..The major part of the bauxite for the Soviet Union
is now transported by rail through Budapest. There is a well-equipped double track line
from Budapest to Cop. Last year in Cop a large transfer station was built for reloading
the bauxite from Hungarian railroad cars to Soviet cars, because the track gauge in these
countries is different. The entire bauxite export must go through Budapest, because the
only railway bridges across the Denube in Hungary are at Budapest. At Dunafoldvar, south
of Budapest, is another bridge, but it is for highway traffic only. CThis bridge was
destroyed by bombs during the war and was rebuilt in 19513 The original plans were for
this bridge to serve a double purpose - railroad as well as highway traffic - but it
was not completed as such because at this point on the east shore of the Danube only
pranch-line reilroad connestions are available. .

30, The following ere the railroad lines to the Danube as shown on the map [gee Enclosure (A)]

Szekesfeherver - Kapolnasnyek - Budapest
b - Lovasbereny ~ Bloske

" « Moy = Kigber = warom
" - Mor - Kisber Kornye - Banhida

The main railroad line to the Weet ias: Veszprem - Zire - Gyor. From the mein railroad
center at Veszprem the route going to the Danube via Hegyeshalom to Budapest is as
fcllows: Vesgzprem - Varcslod - Devecaer - Cellicmelk - Papu - Gyer. The most important
1ine hendling th:. Soviet export is the Veszprem - Szekecfehervar route to Budapest.

For shipments t¢ he alumina plant in Amasfuzito the most important is the Szeiceafeherver
Kigber - Komarom., Over this route also bauxite goes to the alumina fagtorv in ‘mrvaro-
var, because both piants have, in the past, been supplisd by the bauxite mines i Gant,
Gant has {ts own private railrcad, about 17 ¥m leng, which runs from Bodajk ‘o the

3zekesfehervar-Mor line, The other lines are only sscondary but are very lmportant not }

\ only in war emergency but alsc in wintertime, because most of the pauxite minas are i
situated nouth ¢f the Bakony forest, end thoee reilrosds which go through the forest i

are handisapped by the snow. ;

31, The distances between the bauxite mines and Komarom and the two main alumina plants are :
as follows:

i

¢Gant - Komarom 50 miles

Gant - Almasfuzito 60 miles :

Gant - Magyarovar 100 miles ;

1

Ground Storages :

32. Until recently all bauxite mines were open~pits, Operation during winter was impossible,
g0 all three alumina factories built large covered storage sheds where bauxite supplies
for four to six months could be stored, These shelters are of added value breause the
natural drying process is also promoted. Although the output of the Almasfuzi¥o aluning
factory has been doubled, iis storage capacity has not, go the biggest alumina plant
now has a shelter where only thres-monthe reserve of bauxite can be stored.

33, The of ficial mandate issued before World War II was that each factory must bave u five-
months' regerve.of bauxite. During recent yeers demands for the Soviet* export were so
enormous that in January 1950, for example, the reserve at the alumin@ factory in
Magyarovar was sufficient only for six days. It was necessary for the government to
transfer bauxite 7~ *he alumina plant at Aimasfuzito.

e These conditions wi.i so0m ve chankeu, becaussd in the future an : hanvite minec =ill
net. merate open-pit but 8s undersround mines and therefors will ha shla to anevata Aveino
the entire winter. This conditionwill tend to increase tha price of the Hungarian bauxite,
spesially in Ishoieszentmynrsy, whare, in addition to the underground operations, ihere
{s the matter of handling mine water. It will be necessary to Jump an average of uhree
auhin matere of water per minute from a depth of 1(0 meters.. Because of these factors
ihe memufacturing costs of the bauxite industry will rise, while the quality of the

vauxite will be lowered.
saustis Soda and Lige

Fungary "% the present time has neither commercial rotk s58it deposi tu uoF faciiltiss Jor ¥e-
eovering a1t from sea waier, 1t thereiore, has uo large=scale factory; for caustic 5odd
production although there 4s & smill factory in Sudapest, ths Hungeria AY. Before and
Gntil the end of the war all caustic soda was impoyted from Germany and Austria. qx 1-HUM
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HIE QUANIVI PLES DT CAUSTIC 044 were not very important because until the end
of the war only the Magyarovar alumins plant was in operation, and it hag a yearly pro-
duction of only 16,000 metric tons of alumina. After the war and until the nationali-
za*ion of industry, the Bauxltipar RT made trade agreements and thus obtained caustic
soda from Austria in return for exported bauxite or alumina,

36. After natiomalization and with the tightening of the embargo, no caustic soda could be
imported from the Western States. It could be imported only from the Soviet Union
and the Satellites, The exporting countries in the order of their importance are:
USSR, Rumania, Poland, and Czechoslovakia, The Soviet caustic soda enters Hungary at the
border towns of Zahony ~ Csop; from Rumania it enters at Biharkeresztes, Lokoshaza; and
from Czechoslovakia and Poland at Szob and Somoskoujfalu,

37. A1l caustic soda which enters the country must be transported through Budapest because
it has the only bridge across the Danube connecting the Transdambian: with the other
perts of the country. The distances between the above-named rajlroad stations are as

follows: 1
Budapest - Szob 63 Im :
n - Somoskou jfalu 135 kum
" - Zahony 336 km 1
" - Biharkeresgtes 230 Im ;
u - Lokoshaza 225 ¥m ‘
" - Almasfuzito 101 km ;
" - Magyarovar 185 km :
" e Alka 150 lm i
38, During World War II a six-months reserve supply was maintained. Reserve requirements
are still the same but the uncertainty of imports frequently reduces the supply to a
three-month reserve although a1l efforts are exerted So buy as much caustic soda ag {
poegible,
! 39. Caugtic soda is imported only in steel drums in the form of dry, fused 76% Ne 0 strength,

Tanz cars for 1iquid caustic are not available, About 300 1b of solid caustic are con-
sumed per st alumine produced,

40. Caustic plus lime may cost &s much as US$12 to US§1l4 per st of alumina, Corresponding i
soda ash and lime requirements in the US alumina industry based on tri-hydrate bauxite
would be about US$3.5C. to U5%6,00,

Lime

SATN Quick lime of zood quality is readily available at low cost almost anywhere in Hungary,
The supply of suitable limestone i inevhaustable.

Aluming - Process of manufacture

42, All three Hungarian_alumina factories located at : i =
the same process. 50X1-HUM
It was .Opéd in ceoperation with the Vereinigte Aluminum Werke (VA) and OUA I-M1UIVI
is a modificution of the Bayer method., The three plants differ only in the size of
the machinery and the capacity of the equipment,

43, Bauxite is transported from the 68 in railroad cars to the siorage bing, where it - iLc..
is stored three to four months, Ors from storage is' erushed with rolls and dried usually
in revolving kilns in order to to tiner grinding and at the same time compiecuel

destroy organi bauxite has a high content of organic materials - M
Mimj ‘er drying, the ore is ground dry to 48-meza i{n ball mills, 50X1-HU
land stored in large storage bins, :

bbhe Bauxite is drawn from storage,and carefully weighed poriions are put in the mixers with
recveled solvent, kot caustic sodium aluminate plant liquor. The pulp is transferred to the
auiGsiaves whexs Ll piucens of disaviuiivn tesempisce under viogely ooniroiied nexting with
highepréssure steam and corresponding bigh temperature. Alumirum goes inta soluiion in
the Jorm of sodium sluminate (Nag0. £1207), The other ccmponents of the bauxite, princi-
pally iron oxides, silica, and titania are, for the woat part, ot dissolved and remin
in the solid residue known as "red mud,."
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’ : 45, After completion of the decomposition, the content of the autoclaves is discharged to
: closed vessels for cooling, heat recovery; and dilution with spent plant liquor. The. .

pulp is then delivered to & series of Dorr thickeners for separation of solids from
pregnant ligquor by cowiiter-current decantation, The red mud in the final thickener under-
flow goes to "Kelly" filter presses where almost compleie separation ol red mud and caustic
sodium aluminate liquor is affected. The red mud, for the most part composed of ferric
oxide, is delivered to the dump, and later shipped to iron smelters for production of
sponge iron.

46, The pregnant liguor from the thickener overflows is clarified, diluted, cooled and delivered
to mechanical aritator tanks for precipitation. In these, aluminum hydrate ic preci-
pitated b: hydrolysis 1ith the aid of hydrate "seed", and separated from spent liguor
by sedimentation and riltration., The "vhite md" hydrate filter-cake is washed, and cal-
cined at about 1400° C to anhydrcus alumina, A1203 in revolving kilns, The spent liquor
contains regenerated caustic soda, soda ash and some unprecipitated alumina. The
liquor is causticized with lime and evaporated %o strong caustic colution to be recycled
to the digesters. Spent liquor, before evaporationyhas a content of about 17% eonatic
sodu (about 202 gpl HaOH st &0°r), This solution goes to multiple=effect eveporators
where water equal to the amount of fresh water added to the syrtem 15 eliminated and the
contents of sodium hydroxide is thereby increased., To this conscentrated solvent liquor is
added fresh caustic sufficient to replace that lost in e yed mrd and the fortiriec
liquor containing about 350 g caustic per liter is returned to the autocleves to begin
a new cycle as noted above,

50X1-HUM
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SKETCH MAP SHOWING LOCATION OF HUNGAéIAN LIGHTMETAL INDUSTRY

Czechoslovakia

Budapest (Fabricating works)

Scale 1:2,000,00u:

-yx=x=x- Railways i
-+=,=s=, Boundaries

Alupdnun Beduction Yorks @

10, Tatabanya

1l. Ajka
12, Inota

- Sanitized Copy Approved for Release 2011/06/30 : CIA-RDP80-00809A000600040487-8 -




Sanitized Copy Approved for Release 2011/06/30 : CIA-RDP80-00809A000600040487-8
r : U rrm—
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§ : DIAGRAM OF THE HUNGARIAN BAUXITE - ALUMINUM INDUSTRY YEAR 1952
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